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(57) Abstract 

A method for producing a contactless card comprising a support (1) for the functional elements of the card, whereby said support 
(1) is provided with lower and upper covering layers (2,3) and the functional elements borne thereon are formed by means of extrusion, 
directly in contact with said support (1). 

(57) Abrege 

Dans la fabrication d'une carte sans contact comprenant une feuille (1) de support des elements fonctionnels de la carte, il est prevu 
selon 1'mvention que des couches infdrieures et superieures (2. 3) de revetement de ladite feuille (1) et desdits elements fonctionnels qu'elle 
porte sont formdes par extrusion directement au contact de ladite feuille (1). 
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PROCEDE DE FABRICATION D'UNE CARTE SANS CONTACT 



5 La presente invention concerne la fabrication de 

supports a circuit integre du type sans contact tels 
qu 1 etiquettes electroniques ou cartes dites "sans 
contact" du fait de leur aptitude a echanger des 
informations a distance avec un lecteur suivant un mode 

10 lecture ou bien un mode ecriture/lecture . 

De telles cartes sont notamment des badges 
d ' identification, ou bien des cartes a puce a fonctions 
plus etendues dont les applications se multiplient 
actuellement . Par exemple, dans une telle application 

15 denommee " telebilletique" , la carte est debitee au 
passage a proximite d'une borne et peut etre de meme 
rechargee a distance. En regie generale, la 
transmission des donnees est effectuee par 
radiof requence ou hyperf requence . 

20 Dans un procede connu de fabrication d'une carte 

sans contact, est mise en oeuvre la technique dite de 
"colamination" . Elle consiste ici a disposer entre les 
plateaux d'une presse un empilement de feuilles 
thermoplastiques au milieu duquel est positionne le 

25 circuit electronique pour transmission sans contact ; 
puis a effectuer le soudage des differentes feuilles 
thermoplastiques par pression et elevation de la 
temperature. Ce procede permet d'obtenir une carte dont 
toute 1 1 electronique est noyee dans la matiere 
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plastique. Mais du fait des differences entre les 
coefficients de dilatation des divers materiaux 
utilises, 1' action combinee de la pression et de la 
temperature engendre une deformation residuelle a la 
surface de la carte. Et le remede a cette deformation 
est tres penalisant en production, puisqu'il consiste a 
allonger sensiblement les temps de cycle, notamment le 
ref roidissement . Un autre inconvenient de ces cartes 
est leur mediocre aptitude a resister a des 
sollicitat ions en flexion repetees . 

Dans le document EP-A-0 64 0 94 0 au nom de N.V. 
Nederlandsche Apparent fabriek NEDAP, il est propose une 
solution a ce double probleme selon laquelle une couche 
intermediaire a fonction de support pour les moyens 
fonctionnels de la carte est interposee entre deux 
couches superf icielles, chacune de ces dernieres etant 
fixee a la couche intermediaire par une couche de 
liaison ayant une temperature de ramollissement plus 
basse. Ce procede a toutefois le desavantage de 
comporter un grand nombre d'etapes et done d'etre de 
mise en oeuvre assez complexe . 

La presente invention procede d'une recherche 
d'une nouvelle solution de fabrication de supports a 
circuit integre du type sans contact pour surmonter les 
pr obi ernes precites, en meme temps que pour sat isf aire a 
d'autres objectifs d ' automatisation de la fabrication 
et de production en grande serie a cadence elevee. 

A cet effet, 1' invention consiste en un procede de 
fabrication d'un support de circuit integre du type 
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sans contact, pourvu d" elements fonctionnels comprenant 
un bloc electronique ou puce relie a un enroulement a 
fonction d'antenne, et dont le corps comprend une 
couche de revetement sur au moins un cote desdits 
5 elements fonctionnels, caracterise en ce que lesdits 
moyens fonctionnels sont implantes sur une feuille de 
support, et en ce que ladite couche de revetement au 
moins est formee par extrusion, immediatement au 
contact de ladite feuille de support. 

10 Dans le cas preferentiel ou sont extrudees deux 

couches de revetement, une sur chaque cote de ladite 
feuille de support, il est done obtenu un corps 
integrant les composants electronique, et 

d 1 alimentation et transmission du systeme, lesquels 

15 composants sont entierement noyes dans ledit corps . 

Dans une forme de realisation de 1' invention, 
ladite feuille de support desdits moyens fonctionnels 
est un film en materiau dielectrique . En variante, elle 
est une grille ou section de bande conductrice (de type 

20 "lead frame") , dans laquelle peut etre decoupe ledit 
enroulement sous forme d'une ou plusieurs spires. 

Selon une autre caracteristique de 1 1 invention, 
ledit procede de fabrication est mis en oeuvre en 
faisant passer ladite feuille de support, pourvue au 

25 prealable desdits moyens fonctionnels, dans une filiere 
d' extrusion de ladite couche de revetement au moins. Si 
deux couches de revetement sont prevues, el les sont 
avantageusement realisees ensemble par co-extrusion sur 
les deux cotes de ladite feuille de support. 
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Dans les deux cas, dans une etape preliminaire du 
procede de fabrication, ladite feuille de support, 
pourvue desdits elements fonctionnels de carte, est 
avantageusement conditionnee sous forme de bobine a 
5 derouler en continu en vue d'une mise en oeuvre en 
continu de 1' etape d' extrusion ou de co-extrusion, 
suite a laquelle, apres ref roidissement , peuvent avoir 
lieu en ligne une etape d' impression et/ou de decoupe 
au format final, et/ou de test des produits, et/ou de 

10 depot sur le recto et/ou le verso de film imprime, 
piste magnetique ou autres . 

Selon une autre caracteristique de 1' invention, 
1 ' etape de decoupe comprend une phase prealable de 
reperage, en vue du positionnement pour la decoupe 

15 proprement dite, le reperage consistant en une 
detection desdits moyens fonctionnels a travers la 
matiere dont ils sont recouverts (par exemple par 
radio, ultrasons, etc.). Cette fac^on de proceder est 
particulierement avantageuse lorsqu'il est prevu que 

20 ladite feuille de support soit totalement noyee dans la 
matiere venant d' extrusion. 

Dans le cas ou ladite feuille de support est un 
film en materiau dielectrique constituant une ame 
centrale entre deux couches de revetement obtenues par 

25 co -extrusion, il est avantageusement prevu une ou 
plusieurs ouvertures dans ladite ame centrale de la 
carte, de maniere a ce que lesdites couches inferieure 
et superieure soient co-extrudees en etant jointes 
l'une a 1 'autre de facpon monolithique . 
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La present e invention concerne done egalement un 
support a circuit integre du type sans contact, tel que 
carte a puce, comportant une feuille centrale de 
support des moyens fonctionnels, et des couches 
5 inferieure et superieure, caracterise en ce que ladite 
feuille de support presente au moins une ouverture au 
travers de laquelle communiquent les deux couches 
inferieure et superieure. Dans un tel ensemble, la 
matiere des couches inferieure et superieure presente 

10 avec la matiere se trouvant dans ladite ouverture au 
moins une continuity moleculaire homogene et 
constitutive d'un seul et meme materiau. 

D'autres caracteristiques de l 1 invention sont 
relatives a la realisation et/ou au montage des 

15 elements fonctionnels (bobine d ■ alimentation et antenne 
sous la forme d'un enroulement, et bloc electronique ou 
puce) , sur un film en materiau dielectrique en tant que 
feuille de support centrale, selon lesquelles, 
avantageusement : 

20 - ledit enroulement est realise par metallisation 

dudit film ; 

la puce est collee sur ledit film, et ses 
contacts sont relies, avantageusement par soudure, a 
deux fils de connexion audit enroulement, l 1 ensemble de 
25 la puce et des fils de connexion etant noye dans une 
goutte de resine ; 

- ces deux operations sont real i sees en continu 
sur ledit film en materiau dielectrique conditionne a 
cet effet en bobine a derouler en continu. 
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Ces caracteristiques et avantages de 1" invention, 
ainsi que d'autres, apparaitront plus clairement a la 
lecture de la description suivante, faite en relation 
avec les dessins joints, dans lesquels : 

5 la Fig. 1 est une vue schematique en coupe 

illustrant dans son principe un dispositif d 1 extrusion 
utilise dans une forme de mise en oeuvre du procede 
selon 1 1 invention, 

les Figs. 2 et 3 sont des vues en plan similaires 

0 d'une portion de film destinee a constituer 1 1 ame 
centrale d'une carte fabriquee selon I 1 invention, et 
pourvue des elements fonctionnels de la carte, et 

la Fig. 4 est une vue schematique en coupe du 
detail inscrit dans un cercle aux Figs. 2 et 3, 

5 illustrant le montage de la puce sur ladite ame 
centrale et sa connexion a 1 * enroulement a fonctions de 
bobine d ' alimentation et d'antenne. 

Considerant d'abord la Fig. 1, elle illustre dans 
le procede de fabrication selon 1 1 invention d'une carte 

0 sans contact, sous forme de dispositif, l'etape de 
realisation de deux couches inferieure et superieure 2 
et 3 recouvrant une ame centrale 1 pourvue au prealable 
des elements fonctionnels de la carte qui, selon les 
cas, peuvent etre implantes dans des positions 

5 variables de celle-ci. Les couches 2 et 3 protegent 
l 1 ensemble de l'ame 1 et de ses composants et, en regie 
generale, elles sont imprimees lors d'une etape 
ulterieure du procede. 
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Selon 1 ' invention, les deux couches inf erieure et 
superieure 2 et 3 sont realisees par extrusion, 
directement sur l'ame 1. Dans l ! exemple represents, 
elles sont obtenues simultanement par la technique bien 
5 connue d' extrusion de plaque, du fait de faire defiler 
l'ame 1 prealablement equipee en composants a travers 
la filiere F du dispositif d 1 extrusion E. 

A cet effet, la tete d • alimentation T de la 
filiere F consiste en un bloc dans lequel sont menages 

10 un canal C de passage de l'ame 1, aboutissant a 
1 ' entree de la filiere F, ainsi que deux conduites Al 
et A2 d'amenee de la matiere a extruder debouchant 
respectivement inf erieurement et superieurement dans 
le canal C, immediatement en amont de 1' entree de la 

15 filiere F. On obtient ainsi en sortie de la filiere F 
un stratifie dont 1 1 epaisseur et 1 ■ aspect des deux 
couches exterieures 2 et 3 extrudees peuvent etre 
parfaitement controles d'une maniere cormue en soi . 
Pour renforcer la liaison entre les couches extrudees 

20 2, 3 et l'ame centrale 1, celle-ci peut etre enduite 
d f un adhesif approprie avant passage dans le dispositif 
d 1 extrusion E. 

Sur le dessin, l'ame 1 apparalt conditionnee sous 
la forme d'une bobine B a derouler en continu, en vue 

25 d'une alimentation en continu du dispositif d' extrusion 
E et, par consequent, d'une production en sortie d'un 
ruban continu de stratifie qui peut subir en 1 ' etat des 
traitements ulterieurs tels que ref roidissement et 
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impression, les cartes n'etant formees qu'au final par 
decoupe dans ce ruban. 

En pratique, des matieres a extruder classigues 
peuvent etre utilisees, telles que polyethylene- 
5 teraphtalate (PET) ou polychlorure de vinyle, etc. , 
select ionnees en fonction des materiaux constituant 
1 1 ame centrale 1 et les elements fonctionnels des 
cartes a realiser. 

La Fig. 2 illustre une etape prealable dans la 
10 forme de mise en oeuvre preferee du procede selon 
1 1 invention, relative a la preparation de 1 1 ame 
centrale 1, qui apparait ici en tant que partie d'un 
film 10 deroule d'une bobine telle que B a la Fig. 1. 

Sur le film 10, sont formes successivement des 
15 memes arrangements de circuit correspondant chacun a 
1 1 equipement fonctionnel d'une carte, et regroupant 
done une puce 5 et un enroulement 6 a fonction de 
bobine d 1 alimentation et d'antenne. 

L ' enroulement 6 est avantageusement realise de 
20 fagon classique par metallisation du dielectrique 
constituant le film 10, soit par gravure chimique ou 
bien contrecollage du metal, ou encore impression 
serigraphique . 

Le montage de la puce 5 sur le film 10 est 
25 illustre a la Fig. 4 : la puce 5 est d ' abord collee sur 
le film 10, puis ses contacts sont relies aux 
extremites de 1 ' enroulement 6, notamment par soudure en 
extremite de fils de connexion 7. L' ensemble de la puce 
5 et des fils de connexion 7 peut etre ensuite noye 
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dans une goutte de resine 8. Toutes ces operations 
relatives a la puce 5 et 1 ' enroulement 6 peuvent done 
etre realisees en ligne, de fagon tres largement, sinon 
completement automatisee. Dans une forme plus simple, 
5 1 1 enroulement 6 peut faire partie integrante du bloc 
electronique 5, ce qui reduit 1' operation de montage a 
la simple fixation de celui-ci sur le film 10. 

A la Fig. 2, apparait en outre sur le film 10, un 
pourtour 11 en traits mixtes-fins entourant l'ensemble 

10 fonctionnel constitue par la puce 5 et de 1 ' enroulement 
6, et qui indique la coupe qui sera effectuee au final 
au format du produit final a obtenir. Notamment dans le 
cas ou l'ame centrale est totalement noyee dans la 
matiere extrudee, la decoupe est avantageusement operee 

15 suite a un reperage par detection des moyens 5, 6 a 
travers la matiere (par exemple par radio, ultrasons, 
etc . ) . 

La Fig. 3 est pour l'essentiel identique a la 
Fig. 2 et comporte par consequent les memes signes de 

20 reference pour designer les memes elements . Ont ete 
seulement representes en plus des evi dements 12 menages 
dans le film 10 a 1 ' emplacement de chaque future carte, 
avant ou apres 1 * agencement des ensembles d ' equipement 
5, 6. Les evidements 12 sont prevus en tant que passage 

25 de communication entre le recto et le verso du film 10, 
qui vont done permettre a la matiere d 1 extrusion de se 
repartir sans solution de continuite autour du film, 
constituant done les couches superf icielles 2 et 3 
jointes entre elles de fagon monolithique . En prevoyant 
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en plus d'un evidemment central, des evidements 
longitudinaux et transversaux a cheval sur le pourtour 
de decoupe 11, on peut obtenir un corps de carte 
formant une enveloppe quasi -continue , sauf en une 
partie minime du pourtour. 

Outre de par les avantages de la mise en oeuvre du 
procede de fabrication ressortant de la description qui 
precede, 1 ' invention est remarquable egalement au 
niveau du produit qui en resulte, dont les moyens 
fonctionnels sont entierement proteges dans une gaine 
en matiere plastique, dont la securisation est maximale 
puisqu'il ne peut y avoir d'acces physique aux circuits 
electronique sans destruction du corps de carte, et 
dont la surface imprimable est augment ee . 
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REVINDICATIONS 

5 1) Procede de fabrication de supports de circuit 

integre du type sans contact, tels que cartes a puce 
sans contact, pourvu d ! elements fonctionnels comprenant 
un bloc electronique (5) relie a un enroulement (6) a 
fonction d'antenne, et dont le corps comprend une 

10 couche de revetement sur au moins un cote desdits 
elements fonctionnels, caracterise en ce que lesdits 
moyens fonctionnels (5, 6) sont implantes sur une 
feuille de support, et en ce que ladite couche de 
revetement au moins est formee par extrusion, 

15 immediatement au contact de ladite feuille de support. 

2) Procede selon la revendicat ion 1, caracterise 
en ce que ladite feuille de support est une grille 
conductrice dans laquelle est forme ledit enroulement 
(6) . 

20 3) Procede de selon la revendication 1 ou 2, 

caracterise en ce qu'il est mis en oeuvre en faisant 
passer ladite feuille de support pourvue au prealable 
desdits moyens fonctionnels (5, 6) dans une filiere (F) 
d'extrusion de ladite couche de revetement (2 et/ou 3). 

25 4) Procede selon la revendication 3, caracterise 

en ce que ladite feuille de support, pourvue desdits 
elements fonctionnels (5, 6) , est conditionnee sous 
forme de bobine (B) a derouler en continu en vue d'une 
mise en oeuvre en continu de l'etape d'extrusion. 
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5) Precede selon la revendication 4, caracterise 
en ce que suite a 1' etape d' extrusion et apres 
ref roidissement , ont lieu en ligne une etape 
d* impression et/ou une etape de decoupe au format final 

5 des produits a obtenir. 

6) Procede selon la revendication 5, caracterise 
en ce qu'il comprend une etape de decoupe au format 
final des produits dans laquelle est prevue pour le 
posit ionnement necessaire a la decoupe proprement dite, 

10 une phase de reperage prealable par detection desdits 
moyens fonctionnels (5, 6) au travers de la matiere 
dont ils sont recouverts . 

7) Procede selon l'une des revendications 4 a 6, 
caracterise en ce que suite a 1' etape d' extrusion, a 

15 lieu en ligne une etape pour le depot d'un film imprime 
sur le recto et/ou le verso des produits a obtenir. 

8) Procede selon I 1 une des revendications 1 et 3 a 
7, caracterise en ce qu'il est prevu en tant que 
feuille de support desdits elements fonctionnels (5, 

20 6) , un film en materiau dielectrique (1) . 

9) Procede selon la revendication 8, caracterise 
en ce que sont prevues deux couches infer ieure (1) et 
superieure (2) de revetement du film en dielectrique 
(1) formant ame centrale entre les deux, et en ce qu'il 

25 est en outre prevu une ou plusieurs ouvertures (12) 
dans ladite ame centrale de la carte, de maniere a ce 
que lesdites couches inferieure et superieure (2, 3) 
soient co-extrudees en etant jointes 1'une a 1 ■ autre de 
fagon monolithique . 
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10) Procede selon la revendication 8 ou 9, 
caracterise en ce que prealablement a 1 1 etape 
d • extrusion des couches (2, 3), un enroulement (6) a 
fonctions d'antenne et de bobine d 1 alimentation pour la 

5 puce (5) est realise par metallisation sur 1 1 ame (1) . 

11) Procede selon la revendication 10, caracterise 
en ce que la puce (5) est collee sur ladite ame 
centrale, et ses contacts sont relies a deux fils (7) 
de connexion audit enroulement (6), 1' ensemble de la 

10 puce (5) et des fils de connexion (7) etant noye dans 
une goutte de resine (8) . 

12) Procede selon la revendication 11, caracterise 
en ce que les deux operations de realisation de 
1 1 enroulement (6) et de montage de la puce (5) sont 

15 realisees en continu sur un film (10) conditionne en 
bobine (B) a derouler en continu et constituant ladite 
ame centrale. 

13) Support de circuit integre du type sans 
contact, tel que carte a puce sans contact, obtenu par 

20 le procede selon l'une des revendi cat ions 1 a 12 . 

14) Support de circuit integre de type sans 
contact, tel que carte a puce sans contact, comportant 
une feuille centrale (1) de support des moyens 
fonctionnels (5, 6), et des couches inferieure et 

25 superieure (2, 3), caracterise en ce que ladite feuille 
de support (1) present e au moins une ouverture (12) au 
t ravers de laquelle communiquent les deux couches 
inferieure (2) et superieure (3) , la matiere des 
couches inferieure et superieure (2, 3) presentant avec 
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la matiere se trouvant dans ladite ouverture (12) au 
moins une continuite moleculaire homogene et 
constitutive d'un seul et meme materiau. 
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© The improved process for producing a signature panel comprises the steps of forming on the writing surface 
of a panel substrate a printed graphic pattern that will change upon exposure to alcohols, organic solvents, 
bleaching agents and surfactants, and laminating the other surface of the panel substrate with a thermoplastic 
resin by extrusion or hot melt coating. According to this process, signature panels can be thermocompressed at 
comparatively low temperatures not only to roll mills of overprint cards using a polyvinyl chloride sheet as an 
oversheet base but also to card substrates such as PET sheets, metal sheets and glass sheets without causing 
any adverse effects on the graphic pattern printed on the writing surface of the panel which will change upon 
exposure to chemicals. 
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BACKGROUND OF THE INVENTION 

This invention relates to a signature panel to be formed on the surface of cards such as debit cards, 
credit cards, identification cards and membership cards. The invention also relates to a process for 
5 producing such a signature panel. 

Debit cards, credit cards, identification cards, membership cards and other cards must be checked for 
the legitimacy of not only themselves but also their holders. A method of meeting this requirement is to 
have cardholders sign their names in an area specified as a "signature panel" which is indicated by 12 and 
which is provided in substantially the center of the card 10 as shown in Fig. 1. 

70 A major problem with cards is that a person who is not the true holder of a card can use it if he tampers 
the authentic signature of the true card holder. 

Various methods have been proposed to prevent the forgery and tampering of cards. One method is 
using a signature panel that is provided on the surface of a synthetic resin board and which has formed on 
the writing surface a graphic pattern that will change upon exposure to alcohols, solvents, bleaching agents 

75 and surfactants. Several versions of such signature panels have been proposed by American Banknote Co., 
Ltd., U.S.A., Maccorquodale Co., Ltd.. U.S.A., Thomas de larue Co., Ltd., U.S.A., Harrison & Sons, Ltd., U.K. f 
etc. The writing surfaces of the signature panels proposed by those companies are provided with graphic 
patterns that will change upon exposure to alcohols, solvents (e.g. methyl ethyl ketone, toluene, gasoline 
and thinners), bleaching agents or surfactants (e.g. detergents) (which are hereunder collectively referred to 

20 as "chemicals"). If someone wants to tamper the signature inscribed on such panels, he has to erase it by 
a certain means and thereafter write a false signature. However, if the authentic signature is erased with 
chemicals, the graphic pattern provided in the signature panel will simultaneously undergo some change 
such as dissolution, swelling, fading or change of color, which all make the act of tampering clearly evident. 
The signature panels described above have to be bonded to the card substrate. If the card substrate is 

25 made of polyvinyl chloride without any surface treatment, there is no need to use solvent-containing 
adhesives and the signature panels can be bonded to the card substrate merely by thermocompression 
which is conducted at a fairly high temperature of ca. 150° C. However, if the card substrate has a polyvinyl 
chloride oversheet coated on the entire surface, accompanied by the formation of a colored graphic pattern 
(a card using this substrate is often referred to as an "overprint card"), the graphic pattern will deform 

30 thermally at elevated temperatures of 150°C and the signature panel cannot be bonded to the substrate 
without using an adhesive. 

Needless to say, the conventional signature panels cannot be thermocompressed onto card substrates 
such as polyethylene terephthalate (PET) sheets, metal sheets and glass sheets and an adhesive must be 
used to bond them togehter. 

35 However, if an adhesive is applied in order to bond the signature panels to various types of card 
substrates, the solvents contained in the adhesive will cause a change in the printed graphic pattern on the 
writing surface of the panels which will change upon exposure to chemicals and this has made it practically 
impossible to use adhesives for the purpose of bonding signature panels and card substrates. 

40 SUMMARY OF THE INVENTION 

The present invention has been achieved under these circumstances and has as an object providing a 
signature panel that can be thermocompressed at comparatively low temperatures not only to roll mills of 
overprint cards using a polyvinyl chloride sheet as an oversheet base but also to card substrates such as 

45 PET sheets, metal sheets and glass sheets without causing any adverse effects on the graphic pattern 
printed on the writing surface of the panel which will change upon exposure to chemicals. Another object of 
the present invention is to provide a process for producing such an improved signature panel. 

The first object of the present invention can be attained by a signature panel that has a thermoplastic 
resin layer provided on the back side of a panel substrate which is opposite the writing surface carrying a 

so printed graphic pattern that will change upon exposure to alcohols, organic solvents, bleaching agents and 
surfactants. 

The second object of the present invention can be attained by a process for producing a signature 
panel that comprises the steps of forming on the writing surface of a panel substrate a printed graphic 
pattern that will change upon exposure to alcohols, organic solvents, bleaching agents and surfactants, and 
55 laminating the other surface of the substrate with thermoplastic resin by extrusion or hot melt coating. 

The second object of the present invention can also be attained by a process for producing a signature 
panel that comprises the steps of forming on the writing surface of a panel substrate a printed graphic 
pattern that will change upon exposure to alcohols, organic solvents, bleaching agents and surfactants, roll 
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coating release paper with a thermoplastic resin dissolved in an organic solvent, removing the solvent by 
drying, and laminating the other surface of the panel substrate with the thermoplastic resin layer by thermal 
fusion. 

The signature panel of the present invention has a thermoplastic resin layer provided on the back side 
5 by extrusion or hot melt coating without using any chemicals such as organic solvents. Hence, no change 
will occur in the printed graphic pattern which would otherwise change upon exposure to chemicals. The 
thermoplastic resin layer coated on the back side of the substrate of the signature panel exhibits an 
effective thermal bonding property with respect to both panel substrates and card substrates even if 
thermocompression is performed at temperatures of up to 150° C. Therefore, the signature panel of the 
10 present invention can be bonded to "overprint cards" without causing thermal deformation of the graphic 
pattern formed on their surface. 

According to the first method of the present invention for producing a signature panel, a thermoplastic 
resin layer can be applied in a desired thickness to the back side of a panel substrate without using organic 
solvents or other chemicals as coating aids. 
75 According to the second method for producing a signature panel, organic solvents and other chemicals 
may be used as coating aids and yet a thermoplastic resin layer can be applied in a desired thickness to 
the back side of a panel substrate without permitting the chemicals to make direct contact with the 
substrate. 

20 BRIEF DESCRIPTION OF THE INVENTION 

Fig. 1 is a plan view of a card having the signature panel of the present invention provided thereon; 
Fig. 2 is an enlarged cross section of the signature panel of the present invention; 
Fig. 3 is an enlarged cross section of a signature panel formed by co-extrusion coating; 
25 Fig. 4 is a diagram showing how a thermoplastic resin is coated by extrusion; 

Fig. 5 is a diagram showing how a thermoplastic resin is coated by co-extrusion; and 

Fig. 6 shows diagrammatically a thermocompression apparatus used to bond the signature panel of the 

present invention to a card substrate. 

30 DETAILED DESCRIPTION OF THE INVENTION 

The preferred embodiments of the present invention are described below with reference to Figs. 2-6. 
Fig. 2 is an enlarged cross section of the signature panel of the present invention. As shown, a printed 
graphic pattern 14 that will change upon exposure to chemicals is formed on top of a panel substrate 16 

35 and a thermoplastic resin layer 18 is formed on the underside of the substrate 16. 

The substrate 16 is made of a material that is highly permeable to alcohols, organic solvents, bleaching 
agents and surfactants. The substrate is typically made of a paper base that will easily absorb and fix the 
ink of a fountain pen, a ball-point pen or a felt pen which are used to inscribe signatures, that will adhere 
strongly to card substrates, and that helps the signature panel become forgery-and tamper-evident. 

40 The printed graphic pattern 14 which will change upon exposure to chemicals may be formed of inks 
that use oil dyes (solvent dyes) which are highly soluble in solvents, inks that use dyes vulnerable to 
oxidation bleaching or reduction bleaching, or inks that use binders subject to the attack of solvents. These 
are not the sole examples of the printed graphic pattern and any other printed patterns may be used as 
long as they will readily change upon exposure to the chemicals mentioned above. Useful panel substrates 

45 are commercially available from American Banknote Co., Ltd., U.S.A., Maccorquodale Co., Ltd., U.S.A., 
Thomas de larue Co., Ltd., U.S.A., and Harrison & Sons, Ltd., U.K. but details of those proprietary products 
have not been disclosed. 

The thermoplastic resin layer 18 is made of a thermoplastic resin that can be applied by extrusion 
coating or hot melt coating and which, upon thermocompression at temperatures of up to 150 o C, will insure 
so strong adhesion between the paper base of signature panel and card substrates typified by polyvinyl 
chloride. 

The signature panel of the present invention is formed by bonding the paper base having the 
characteristics described above onto the card substrate without using an adhesive. The present inventor 
conducted various studies in order to find thermoplastic resins that would meet the bonding conditions 
55 described above and found that the following resins had satisfactory bonding properties: urethane resins, 
vinyl chloride polymers, and mixtures or copolymers thereof; ethylene/vinyl acetate copolymers, 
ethylene/acrylic acid copolymers, ethylene/acrylic acid ester copolymers, mixtures thereof with a tackifier, 
and mixtures thereof with a tackifier and a wax; co-polyester resins and co-polyamide resins; and 
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polyethylene or ethylene/vinyl acetate copolymers that have maleic anhydride or other unsaturated carbox 1 
ylic acids grafted thereto. Among those resins, urethane resins, vinyl chloride polymers and mixtures or 
copolymers thereof proved to be satisfactory in terms of the strength of bond to signature panels and 
endurance. 

5 The term "urethane resins" as used herein means basically those linear random alternating block 

copolymers which contain as major components an OH-terminated long-chain polyol diisocyanate having a 
molecular weight of 1,000 - 3,000 and a chain extender such as a short-chain polyol having a molecular 
weight of up to 500. Thus, depending on the type of long-chain polyol used, urethane resins may be 
polyester-, polyether- or polycaprolactone-based, all of which can be used in the present invention. 

10 Particularly preferred are thermoplastic urethane resins in which the chemical equivalent ratio of an 
isocyanato group to a hydroxy group is less than unity. Such thermoplastic urethane resins permit the 
temperature for thermocompression to be lowered to 100 - 110° C so that the possible deterioration of card 
substrates by thermocompression is sufficiently prevented to increase the processing speed. 

Usable vinyl chloride polymers include polyvinyl chloride, a vinyl chloride/vinyl acetate copolymer and a 

75 vinyl chloride/vinylidene chloride copolymer. Mixtures of urethane and vinyl choloride polymers as well as 
copolymers thereof also exhibited good bonding properties. Particularly preferred are those vinyl chloride 
polymers which contain 20 - 60 wt% of vinyl chloride. 

Layers of those thermoplastic resins can basically be formed on the paper base of signature panel by 
extrusion coating. However, urethane resins, vinyl chloride polymers, mixtures of urethane and vinyl chloride 

20 polymers and copolymers thereof are difficult to effectively as single layers in thicknesses not greater than 
30 M.m. Further, the signature panel of the present invention typically has the thermoplastic resin layer in a 
thickness of 2 - 50 urn, preferably 5 - 30 urn. If the thermoplastic resin layer is thinner than 2 urn, no 
adequate strength of adhesion will be attained. The strength of adhesion will not be increased any further 
even if the thickness of the adhesive layer exceeds 50 um; to the contrary, excess thermoplastic resin will 

25 spread beyond the edges of the signature panel during thermocompression and will stick to the hot plates 
or the card substrate, potentially causing problems in the use of cards. 

Under these circumstances, it is preferred to perform co-extrusion coating as shown in Fig. 5, in which 
the thermoplastic resin layer indicated by 18 is extruded simultaneously with a release layer 20 that is 
made of an easily extrudable polyolefin resin such as polyethylene or polypropylene. By adopting this 

30 technique, consistent coating operations can be performed while controlling the thickness of the thermoplas- 
tic resin layer within the range of 2 - 50 um. The signature panel produced by this method is indicated by 
12 in Fig. 3. The co-extrusion coating process comprises the steps of extruding the thermoplastic resin 
layer 18 in superposition on the release layer 20 so that the two layers will be superposed on a panel 
substrate 16 being supplied in a web form, shaping the coatings to a predetermined thickness by means of 

35 rollers 33 and 34, and winding up the assembly by a takeup roller 36. 

After the co-extrusion coating, the polyolefin release layer 20 is stripped from the substrate 16 to yield a 
signature panel 12 which, as shown in Fig. 2, is an assembly of the paper base and the adhesive 
thermoplastic resin layer. 

Still other examples of useful thermoplastic resins are ethylene/vinyl acetate copolymers, 
40 ethylene/acrylic acid copolymers, ethylene/acrylic acid ester copolymers, mixtures thereof with a tackifier, 
and mixtures thereof with a tackifier and a wax. These thermoplastic resins are satisfactory in terms of the 
strength of adhesion to signature panels during thermocompression, endurance of signature panels and the 
ease of thin film formation. 

The preferred ethylene/vinyl acetate copolymer has a vinyl acetate content of 3 - 30 wt%, with the 
45 range of 10 - 20 mol% being more preferred. Illustrative ethylene/acrylic acid copolymers include an 
ethylene/acrylic acid copolymer and an ethylene/methacrylic acid copolymer, and illustrative 
ethylene/acrylic acid ester copolymers include an ethylene/ethyl acrylate copolymer and an ethylene/methyl 
acrylate copolymer. 

Exemplary tackifiers that can be used include terpene resins, rosins, modified rosins, aliphatic 
so petroleum resins, aromatic petroleum resins and coumarone-indene resins. These tackifiers are preferably 
added in amounts of 1 - 20 wt%. Waxes that can be used include paraffin wax, microcrystailine wax, 
carnauba wax and polyethylene wax and they are preferably added in amounts of 5 - 30 wt%. 

The thermoplastic resins described above may be applied by extrusion coating as shown in Fig. 4; in 
which the thermoplastic resin layer 18 is extruded through a nozzle and superposed on a web of a panel 
55 substrate 16 being supplied in a web form, the coating is then shaped to a predetermined thickness by 
means of rollers 33 and 34, and the assembly is guided by a roller 35 to be wound up by a takeup roller 36, 
whereby the signature panel of the present invention is produced. Mixtures of ethylene/vinyl acetate 
copolymers with a tackifier and a wax may also be applied by hot melt coating, in which they are melted by 
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* heating at 60 - 120° C and roll coated. 

Although not shown, the second method of the present invention for producing the signature panel 
described above comprises the steps of dissolving the thermoplastic resin in an organic solvent serving as 
a coating aid, applying the solution onto silicone release paper in a predetermined thickness by roll coating, 
5 drying the applied coating adequately, superposing it on a panel substrate, bonding them together by 
heated rollers, and stripping the silicone release paper to obtain the intended signature panel of the present 
invention. This method has the advantage that organic solvents can be used as coating aids without causing 
any adverse effects on the printed graphic pattern formed on the signature panel. 

The signature panel 12 produced by the above-described processes is slit to a suitable size and 
10 bonded to a predetermined area of a card by means of a thermocompression apparatus of the type shown 
in Fig. 6. This apparatus consists of two hot plates 30 and 32 at least one of which is movable, and a card 
10 and the signature panel 12 placed in a predetermined position on the card are held between the hot 
plates 30 and 32, followed by thermocompression to bond the signature panel 12 to the card 10. 

The following examples are provided for the purpose of further illustrating the present invention but are 
75 in no way to be taken as limiting. 

Example 1 



An ink for printing a graphic pattern on signature panels was prepared according to the following 
20 formula: 



Sumiplast Blue OA (blue oil dye of SUMITOMO CHEMICAL CO., LTD.) 10 parts 

Ethyl cellulose (Ethocell N-7 of Hercules Incorporated) 7 parts 

Isopropyl alcohol 33 parts 

Ethanol 50 parts 



Using this ink, a graphic pattern was printed on one side of a signature panel substrate made of wood- 
free paper (product of Oji Paper Co., Ltd.; 788 x 1091 mm; 45 kg) 

30 Onto the other side of the substrate, a urethane resin and polypropylene were applied by co-extrusion. 
The urethane resin was a polyester-based polyurethane in which the chemical equivalent ratio of an 
isocyanato group to a hydroxyl group was 0.99. The urethane resin coat had a thickness of 10 urn. * 

Subsequently, the polypropylene layer was stripped and the assembly of the urethane resin coat and 
the substrate was slit to tapes in a width of 10 mm, whereby signature panels were produced. 

35 Those signature panels were bonded onto cards by thermocompression at 110°C. The thus prepared 
cards were free from any deterioration of themselves and discoloration of the ink of which the printed 
graphic pattern was formed on the signature panels. In addition, the signature panels adhered so strongly to 
the cards that they could not be stripped without causing picking of the paper base. It was therefore clear 
that those signature panels had satisfactory security against forgery and tampering. 

40 To verify its effectiveness, the present invention as described in Example 1 was compared with a prior 
art method of bonding signature panels to cards. 

Comparative Example 1 

45 As in Example 1, an ink for printing a graphic pattern on signature panels was formulated and a 
predetermined graphic pattern was printed on one side of wood-free paper. 

Subsequently, an adhesive was prepared according to the following formula: 



Vinyl chloride acetate resin 


1 5 parts 


Acrylic resin 


1 0 parts 


Methyl ethyl ketone 


38 parts 


Toluene 


37 parts 



55 The adhesive was then coated onto the other side of the signature panel substrate. The ink dissolved 
into the solvents in the adhesive and the graphic pattern deformed and discolored. 

Example 2 

5 
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A signature panel (with a printed graphic pattern) available from American Banknote Co., Ltd. was used 
as a substrate. A mixture in which an ethylene/vinyl acetate copolymer (15 mol% vinyl acetate) and a rosin - 
as a tackifier were incorporated in a ratio of 85:15 was extrusion coated in a thickness of 20 urn on the back 
side of the substrate. The so treated panel substrate was bonded to a card by thermocompression at 
s 120*C. The card was free from any deterioration of itself and discoloration of the ink of which the printed 
graphic pattern was formed on the signature panel. In addition, the signature panel adhered to the card with 
sufficient strength. 

To verify its effectiveness, the method of Example 2 was compared with another prior art method of 
bonding signature panels to cards. 

10 

Comparative Example 2 

An adhesive was prepared according to the following formula: 



Vinyl chloride acetate resin 


1 5 parts 


Acrylic resin 


10 parts 


Methyl ethyl ketone 


38 parts 


Toluene 


37 parts 



20 

The adhesive was coated onto a signature panel of American Banknote Co., Ltd. as in Example 2. The 
ink used to print the graphic pattern on the signature panel dissolved into the solvents in the adhesive and 
discoloration of the graphic pattern occurred. 

25 Example 3 

An adipate ester based linear polyurethane resin (Paraprene P22S of Nippon Miractron Co., Ltd.) was 
dissolved in a solvent system of dimethylformamide and methyl ethyl ketone to give a solids content of 
15%, whereby a polyurethane coating solution was prepared. This solution was roll coated in a thickness of 

30 5 urn onto silicone release paper and the solvents were evaporated by drying. In a separate step, an ink 
was formulated as in Example 1 and a graphic pattern was printed on a signature panel substrate that was 
made of wood-free paper. The silicone release paper was then bonded to the signature panel substrate by 
means of heated rolls at 110° C. Subsequently, the silicone release paper was stripped and the assembly of 
the substrate and the polyurethane coat was slit to tapes in a width of 10 mm, whereby signature panels 

35 were produced. 

Those signature panels were bonded onto cards by thermocompression at 110° C. The thus prepared 
cards were free from any deterioration of themselves and discoloration of the ink of which the printed 
graphic pattern was formed on the signature panels. In addition, the signature panels adhered so strongly to 
the cards that they could not be stripped without causing picking of the paper base. It was therefore clear 

40 that those signature panels had satisfactory security against forgery and tampering. 

As described on the foregoing pages, the signature panel of the present invention has a thermoplastic 
resin layer formed on the back side which is opposite the writing surface carrying a printed graphic pattern 
that is highly permeable to alcohols, organic solvents, bleaching agents and surfactants and that will change 
upon exposure to those chemicals. Because of this structure, the signature panel has high security against 

45 the forgery and tampering of signatures. This signature panel can be bonded to card substrates without 
using adhesives containing solvents and, hence, without causing any change in the printed graphic pattern 
on the panel. Furthermore, oversheet substrates which have graphic patterns formed in correspondence to 
overprint cards can be used with the signature panel of the present invention without experiencing any 
thermal deformation. In addition, the thermoplastic resins that are used in the present invention will exhibit 

so very good bonding properties when they are thermocompressed onto vinyl chloride resin sheets, PET 
sheets, metal sheets, glass sheets and other card substrates. 

According to the process of the present invention for producing the above-described signature panel, 
the thermoplastic resin can be coated onto the back side of a signature panel substrate in such a way that 
the panel can be bonded to card substrates without reducing the strength of adhesion. As a further 

55 advantage, the thermoplastic resin can be applied to form such a thin layer that it will not spread beyond 
the edges of the panel, thereby permitting the panel to be neatly positioned on the card substrate. 

If necessary, the thermoplastic resin may be applied using organic solvents and other coating aids and 
yet the printed graphic pattern on the signature panel will not be affected adversely. 
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Thfc improved process for producing a signature panel comprises the steps of forming on the writing 
surface of a panel substrate a printed graphic pattern that will change upon exposure to alcohols, organic 
solvents, bleaching agents and surfactants, and laminating the other surface of the panel substrate with a 
thermoplastic resin by extrusion or hot melt coating. According to this process, signature panels can be 
5 thermocompressed at comparatively low temperatures not only to roll mills of overprint cards using a 
polyvinyl chloride sheet as an oversheet base but also to card substrates such as PET sheets, metal sheets 
and glass sheets without causing any adverse effects on the graphic pattern printed on the writing surface 
of the panel which will change upon exposure to chemicals. 

10 Claims 

1. A signature panel that has a thermoplastic resin layer provided on the back side which is opposite the 
writing surface carrying a printed graphic pattern that will change upon exposure to alcohols, organic 
solvents, bleaching agents and surfactants. 

15 

2. A signature panel according to claim 1 wherein said thermoplastic resin layer formed on the back side 
of the panel has a thickness of 2 - 50 w.m. 

3. A signature panel according to claim 1 wherein said thermoplastic resin is selected from the group 
20 consisting of urethane resins, vinyl chloride polymers, as well as mixtures and copolymers thereof. 

4. A signature panel according to claim 3 wherein said urethane resin is a linear random alternating block 
copolymer that contains a hydroxyl terminated long-chain polyol diisocyanate having a molecular 
weight of 1,000 - 3,000 and a chain extender as a main component. 

25 

5. A signature panel according to claim 3 wherein said urethane resin is such that the chemical equivalent 
ratio of an isocyanato group to a hydroxyl group is less than unity. 

6. A signature panel according to claim 3 wherein said thermoplastic resin contains vinyl chloride in an 
30 amount of 20 - 60 wt%. 

7. A signature panel according to claim 1 wherein said thermoplastic resin is selected from the group 
consisting of ethylene/vinyl acetate copolymers, ethylene/acrylic acid copolymers, ethylene/acrylic acid 
ester copolymers, mixtures thereof with a tackifier, and mixtures thereof with a tackifier and a wax. 

35 

8. A signature panel according to claim 1 wherein said panel substrate is made of a material that is highly 
permeable to alcohols, organic solvents, bleaching agents and surfactants. 

9. A process for producing a signature panel that comprises the steps of forming on the writing surface of 
40 a panel substrate a printed graphic pattern that will change upon exposure to alcohols, organic solvents, 

bleaching agents and surfactants, and laminating the other surface of the panel substrate with 
thermoplastic resin by extrusion or hot melt coating. 

10. A process for producing a signature panel that comprises the steps of forming on the writing surface of 
45 a panel substrate a printed graphic pattern that will change upon exposure to alcohols, organic solvents, 

bleaching agents and surfactants, roll coating release paper with a thermoplastic resin dissolved in an 
organic solvent, removing the solvent by drying, and laminating the other surface of the panel substrate 
with the thermoplastic resin layer by thermal fusion. 

50 
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(54) Wireless module and wireless card 

(57) A wireless module (M) has a module substrate 

(1 ) on which an LSI (3) is to be mounted and an antenna 

(2) mounted on the module substrate (1) in a coil form 
wound a plurality of times and connected to the LSI via 
terminals (2a, 2b) positioned on both ends thereof, for 
attaining non-contact data communication. The coil tiers 
constituting the antenna (2) are divided into two por- 
tions each having a plurality of tires in the vicinity of the 
LSI (3). The LSI (3) is positioned between the two 
divided portions. Terminals of the LSI are connected to 
both terminals (2a, 2b) of the antenna (2) by way of 
metal wires (6, 6). 
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Description 

The present invention relates to a wireless module 
and a wireless card for use in a thin-layer electronic 
device involved in non-contact data-communication. 

The functional portion of the thin-layer electronic 
device of this type consists of a wireless module and an 
antenna, which is a discrete member and connected to 
the wireless module with a solder or the like. The func- 
tional portion consisting of the wireless module and the 
antenna is incorporated in the card base member which 
is formed by a molding method or by a laminating 
method. In this manner, a card is formed. 

The wireless module comprises a module substrate 
and an electronic part such as an LSI (hereinafter, 
referred to as "LSI") mounted on the module substrate. 

However, the wireless module conventionally used 
does not have an antenna incorporated therein, so that 
the non-contact data communication cannot be 
attained. 

Hence, to inspect the LSI of the wireless module, 
an antenna must be connected to the wireless module 
with a solder or the like. Therefore, disadvantageous^ 
long time is required for inspecting the LSI. 

The LSI is conventionally positioned on an upper 
surface of the antenna or in the vicinity of the antenna. 

However, if the LSI is positioned on the upper sur- 
face of the antenna, the LSI is easily broken along the 
antenna. If the LSI is positioned in the vicinity of the 
antenna, the LSI is mistakenly operated by the magnetic 
field generated from the antenna. 

The present invention has been made in view of the 
aforementioned circumstances. An object of the present 
invention is to provide a wireless module and a wireless 
card which makes it possible to attain data communica- 
tion by itself and to prevent breakage and misoperation 
of the electronic part. 

The wireless module of the present invention com- 
prises: 

a module base on which an electronic part is to be 
mounted; and 

an antenna mounted on the module base and con- 
nected to the electronic part via terminals arranged 
at both ends thereof, for attaining non-contact data 
communication. 

Another wireless module of the present invention 
comprises: 

a module base on which an electronic part is to be 
mounted: and 

an antenna mounted on the module base in the 
form of a coil wound a plurality of times and con- 
nected to the electronic part via the terminals 
arranged at both ends of the antenna, for attaining 
non-contact data communication, 

in which the antenna (coil tiers) is divided 



into two portions each having a plurality of tiers in 
the vicinity of the electronic part; the electronic part 
is positioned between the two divided portions of 
the antenna, and the terminals of the electronic part 
5 are respectively connected to each of terminals of 

the antenna via a conductive body. 

A wireless card of the present invention comprises: 

10 a wireless module including 

a module base on which an electronic part is to 
be mounted; and 

an antenna mounted on the module base and 
75 connected to the electronic part via terminals 

arranged at both ends thereof, for attaining 
non-contact data communication; and 
a card base on which the wireless module is to 
be mounted. 

20 

Another wireless card of the present invention com- 
prises: 

a wireless module including 

25 

a module base on which an electronic part is to 
be mounted; and 

an antenna mounted on the module base and 
connected to the electronic part via terminals 

30 arranged at both ends thereof, for attaining 

non-contact data communication; and 
a card base on which the wireless module is to 
be mounted, 

in which the antenna (coil tiers) is 

35 divided into two portions each having a plurality 

of tiers in the vicinity of the electronic part; the 
electronic part is positioned between the two 
divided portions of the antenna, and the termi- 
nals of the electronic part are respectively con- 

40 nected to each of terminals of the antenna via 

conductive bodies. 

In the present invention, the wireless module has 
an electronic part and an antenna mounted together on 
45 a module base. It is therefore possible to effect non-con- 
tact data communication by using the wireless module 
alone. 

In the present invention, both terminals of the 
antenna are positioned in the vicinity of the electronic 
so part so as to give a square or a circular shape after they 
are sealed. It is therefore possible to enhance the 
strength. 

In the present invention, the antenna portion con- 
sisting of coil tiers positioned in the vicinity of the elec- 
55 tronic part is divided into halves and the electronic part 
is positioned between the divided antenna portions. It is 
therefore to cancel out the magnetic fields generated by 
the antenna at both sides of the electronic part. 
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A first electrode is provided on the back surface of 
the electronic part and the first electrode is electrically 
connected to one of the terminals of the antenna with a 
conductive adhesive agent; and a second electrode is 
provided on the front surface of the electronic part and 
the second electrode is electrically connected to the 
other terminal of the antenna by a connecting member. 
It is possible to reduce the number of the connecting 
member between the electronic part and the antenna. 

This summary of the invention does not necessarily 
describe all necessary features so that the invention 
may also be a sub-combination of these described fea- 
tures. 

The invention can be more fully understood from 
the following detailed description when taken in con- 
junction with the accompanying drawings, in which: 

FIG. 1 is a plan view showing a wireless module 
according to a first embodiment of the present 
invention; 

FIG. 2 is a side cross-sectional view showing a first 
installment example of an LSI and an antenna on a 
module substrate; 

FIG. 3 is a plan view showing a reel base to be used 

in manufacturing the wireless module; 

FIG. 4 is a plan view showing a wireless card in 

which the wireless module of FIG. 1 is to be 

installed; 

FIG. 5 is a side cross-sectional view showing a 
wireless card; 

FIG. 6 is a side cross-sectional view showing a sec- 
ond installment example of an LSI and an antenna 
on a module substrate; 

FIG. 7 is a plan view showing a third installment 
example of an LSI and an antenna on a module 
substrate; 

FIG. 8 is a plan view showing a wireless card with 
the wireless module of FIG. 7 mounted thereon; 
FIG. 9 is a plan view showing a fourth installment 
example an LSI and an antenna on a module sub- 
strate; 

FIG. 10 is a plan view showing a wireless card with 
the wireless module of FIG. 9 mounted thereon; 
FIG. 11 is a plan view showing a fifth installment 
example of an LSI and an antenna on a module 
substrate; 

FIG. 12 is a plan view showing a sixth installment 
example of an LSI and an antenna on a module 
substrate; 

FIG. 13 is a plan view showing a wireless card with 
the wireless module of FIG. 12 mounted thereon; 
FIG. 14 is a plan view showing a wireless module 
according to a second embodiment of the present 
invention; 

FIG. 15 is a side cross-sectional view showing an 
installment example of an LSI and an antenna in 
the wireless module of FIG. 14; 
FIG. 16 is a plan view showing a wireless card with 
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the wireless module of FIG. 15 mounted thereon; 
FIG. 17 is a plan view showing a wireless module 
according to a third embodiment of the present 
invention; 

FIG. 18 is a plan view showing a wireless card in 
which the wireless module of FIG. 17 is to be 
installed; and 

FIG. 19 is a side cross-sectional view showing a 
wireless card of FIG. 18. 



Now, the present invention will be explained with 
reference to an embodiment shown in FIGS. 1 to 5. 
FIG. 1 is a plan view showing a wireless module M. 
The wireless module M has a module substrate 1 

is as a base. The module substrate 1 is formed of a glass 
epoxy of 0.2 mm thick. An antenna 2 is mounted on the 
lower surface of the module substrate 1 . The antenna 2 
is arranged in the form of a coil wound a plurality of 
times and integrally attached to the module substrate 1 . 

20 FIG. 2 is a side cross-sectional view showing a first 
installment example of an LSI 3 and the antenna 2 on 
the wireless module M. 

A device hole 5 is formed through the module sub- 
strate 1. An electronic part, an LSI 3 is placed in the 

25 device hole 5. Both terminals 2a, 2b of the antenna 2 
are connected to the LSI 3 by way of conductive metal 
wires 6, 6. The LSI 3 and the metal wires 6, 6 are sealed 
with a resin agent 4. The terminals 2a, 2b of the 
antenna 2 are respectively abutted against each of the 

30 sides of the LSI 3. 

The antenna 2 (coil tiers) is arranged in a bundle 
form until it approaches the LSI 3 and then divided sym- 
metrically into right and left portions (each having uni- 
form numbers of tiers) to avoid overlapping the LSI 3. 

35 Therefore, the metal wires 6, 6 connected to the LSI 
at one end is connected at the other end to terminals 
2a, 2b of the antenna 2 so as to sandwich the antenna 
tiers. Since the metal wires 6, 6 and both terminals 2a, 
2b of the antenna 2 are abutted against LSI 3, the resin- 

40 sealed shape of them can be reduced in size. 

FIG. 3 is a plan view showing a reel base 21 for use 
in manufacturing the wireless module M. 

The reel base 21 is formed of a glass epoxy sub- 
strate of 0.2 mm thick and 35 mm width. 

45 The wireless module M is formed as follows: the LSI 
3, the antenna 2, and the metal wires 6, 6 are mounted 
on the reel base 21 so that two module substrates 1 can 
be juxtaposed on the reel base 21 in the width direction. 
Then, the LSI 3 and the metal wires 6, 6 are sealed with 

so the resin agent 4. Thereafter, the reel base 21 is 
punched out in accordance with an outline shape of the 
module substrate. 

FIGS. 4 and 5 respectively show a plan view and a 
cross-sectional view of a wireless card K. 

55 The wireless card K has a card base 1 1 incorporat- 
ing a wireless module M manufactured as described 
above therein. 

The card base 1 1 consists of front and back sheet 
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materials 12, 13 and a resin layer 14 interposed 
between the front and back sheet materials 12, 13. The 
wireless module M is embedded in the resin layer 14. 
The front and back sheet materials 1 2, 1 3 are polyethyl- 
ene terephthalate (PET) sheets of 100 ^m in thickness 5 
and respectively adhered onto the front and back sur- 
faces of the resin layer 14 with an adhesive agent 14. 

According to this embodiment, the LSI 3 and the 
antenna 2 are mounted on the module substrate 1 of the 
wireless module M. It is therefore possible to effect non- w 
contact data communication by using the wireless mod- 
ule alone. 

Hence, LSI 3 can be inspected by using the wire- 
less module alone. More specifically, LSI 3 can be 
inspected without connecting an antenna externally to is 
the wireless module, unlike in the conventional case. 
This means that the inspection of LSI can be made sim- 
pler. 

Both terminals 2a, 2b of the antenna 2 are respec- 
tively arranged on each of both sides of LSI 3. There- 20 
fore, after sealing with the resin agent 4, the sealed 
shape of both terminals and the antenna takes a sym- 
metrical form such as a square or a circle. As a result, 
the strength against bending can be improved. 

The antenna 2 is arranged in a bundle form until it 25 
approaches the LSI 3 and is then divided symmetrically 
into right and left portions (each having a uniform 
number of tiers) to avoid overlapping the LSI 3. It follows 
that magnetic fields generated from the antenna 2 at 
both sides of the LSI 3 are canceled out each other, pre- 30 
venting misoperation of LSI 3. 

Since the LSI 3 is installed by inserting it into the 
device hole 5, the resultant structure can be reduced by 
the thickness (0.2 mm) of the module substrate 1 . 

FIG. 6 shows a second installment example of the 35 
LSI 3 and the antenna 2 on the module substrate 1 . 

In this example, the LSI 3 and the antenna 2 are 
mounted on the upper surface of the module substrate 
1 . As a result, the resultant structure is formed thicker by 
the thickness of the module substrate 1 , as compared to 40 
that of the first installment example. 

FIG. 7 shows a third installment example of the LSI 
3 and the antenna 2. 

In this example, the antenna 2 is arranged in a coil 
form wound an even number of times (6 times). The 45 
antenna coil tiers are divided into right and left halves 
(three tiers) in the vicinity of the LSI 3. In this embodi- 
ment, unlike the first installment example, the antenna 2 
is not arranged in a bundle form but arranged in the half- 
divided form (each having three tiers) before approach- so 
ing the LSI 3. The LSI 3 are arranged on a solid pattern 
7 which is not electrically connected to the antenna 2 
and therefore free from effects of antenna 2. 

FIG. 8 is a fourth installment example of the LSI 3 
and the antenna 2. 55 

In this example, the antenna 2 is arranged in a coil 
form wound an odd number of times (five times). A pat- 
tern 2A serving as a mounting base for LSI is formed on 



239 A2 6 

a third round tier. The LSI 3 is mounted on the pattern 
2A and fixed thereon with an insulating adhesive agent. 

FIG. 10 is a plan view showing a wireless card with 
the wireless module M of FIG. 9 mounted thereon; 

FIG. 1 1 is a fifth installment example of the LSI 3 
and the antenna 2. Both terminals 2a, 2b of the antenna 
are arranged at a far distance around the LSI 3. As a 
result, the LSI sealed with the resin agent 4 results in a 
rectangular form. 

FIG. 12 is a sixth installment example of the LSI 3 
and the antenna 2. 

In this example, the LSI 3 is arranged diagonally to 
the horizontal line so as to appear diamond-shaped and 
so as to allow a pair of corner portions of LSI facing 
each other to correspond to the winding shape of the 
antenna coil tiers. The both terminals 2a, 2b of the 
antenna 2 are positioned in the vicinity of both sides of 
one of another pair of corner portions of the LSI 3 so as 
to sandwich the antenna coil tiers. It follows that the 
resin-sealed shape of the LSI 3 with the resin agent 4 
takes a square, improving the bending strength over the 
resin-sealed shape of FIG. 1 1 . 

FIG. 1 4 is a plan view showing a wireless module M 
according to a second embodiment of the present 
invention. 

FIG. 15 is a side cross-sectional view showing an 
installment example of the LSI 3 and the antenna 2. 

In this example, a contact electrode 3a serving as a 
first electrode is provided on the back surface of the LSI 
3. The contact electrode 3a is electrically connected to 
one of terminals 2a of the antenna 2 with a conductive 
adhesive agent 9. Furthermore, a pad 3b serving as a 
second electrode is provided on the upper surface of 
the LSI 3. The pad 3b is connected to one of terminals 
2b of the antenna 2 with a metal wire 10 serving as a 
conductive connecting member. In this way, a wireless 
module M attaining wireless communication is formed. 

In this example, it is possible to lower latent mal- 
functions by reducing the connecting portions with a 
metal wire 10, thereby improving reliability of the LSI 3. 

FIG. 16 is plan view showing a wireless card with 
the wireless module M of FIG. 14 mounted thereon. 

FIG. 1 7 is a plan view showing a wireless module M 
according to a third embodiment of the present inven- 
tion. In this embodiment, a coil antenna 8 serving as an 
auxiliary antenna is provided on the antenna 2 mounted 
on the module substrate 1 of the wireless module M. 
The coil antenna 8 is larger than the antenna 2. Both 
ends of the coil antenna 8 are electrically connected to 
the antenna 2 of the wireless module M with a solder or 
a conductive paste. As the coil antenna 8, a wind coil is 
used. 

According to the embodiment, the antenna can be 
formed larger. It is therefore possible to extend a com- 
munication distance, drastically. 

FIGS. 18 and 19 are respectively a plan view and a 
side cross-sectional view of a wireless card K in which a 
wireless module M of FIG. 17 is installed. 



4 



BNSDOCID: <EP___0886239A2J _> 



EP 0 886 239 W 

6. The wireless mcxlule according to claim 5, charac- 
terized in that the antenna (2) is arranged in the 
form of a coil wound an even number of times and 
divided into halves in the vicinity of the electronic 

5 part (3), thereby sandwiching the electronic part. 

7. The wireless module according to claim 5, charac- 
terized in that the antenna (2) is arranged in the 
form of a coil wound an odd number of times, a cen- 

10 tral tier of the coil is located under a mounting por- 
tion for the electronic part (3), other tiers are divided 
into halves so as to sandwich the mounting portion 
(7) for the electronic part (3) therebetween, and the 
electronic part (3) is mounted on the mounting por- 
15 tion (7) with an insulating adhesive agent. 

8. The wireless module according to claim 5, charac- 
terized in that the terminals of the electronic part (3) 
are connected to the terminals (2a, 2b) of antenna 

20 (2) respectively at the outer sides of the antenna 
coil tiers (2) via a connecting member (6) so as to 
sandwich the antenna coil tiers (2). 

9. The wireless module according to claim 5, charac- 
25 terized in that one pair of corner portions of the 

electronic part (3) facing each other are allowed to 
correspond the winding shape of the antenna coil 
tiers (2) and the antenna terminals (2a, 2b) are con- 
nected to the terminals of the electronic part (3) via 
30 a connecting member (6) at one of another pair of 
corner portions. 

1 0. A wireless card characterized by comprising: 
35 a wireless module (M) including 
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A card base 11 of the wireless card K consists of 
frond and back sheet materials 12, 13 and a resin layer 
14 interposed between the front and back sheet materi- 
als 12', 13, similarly to the case shown in FIG. 5. The 
wireless module M of FIG. 1 7 and the coil antenna 8 are 
embedded in the resin layer 14. 

Claims 

1 . A wireless module characterized by comprising: 

a module base (1) on which an electronic part 
(3) is to be mounted; and 
an antenna (2) mounted on the module base 
(1) and connected to the electronic part (3) via 
terminals arranged at both ends thereof, for 
attaining non-contact data communication. 

2. The wireless module according to claim 1, charac- 
terized in that the terminals (2a, 2b) of the antenna 

(2) are arranged in the vicinity of the electronic part 

(3) . 

3. The wireless module according to claim 1, charac- 
terized in that the electronic part (3) has a first elec- 
trode (3a) on a back surface thereof and a second 
electrode (3b) on a front surface thereof, the first 
electrode (3a) being connected to one (2a) of the 
terminals of the antenna (2) via a conductive adhe- 
sive agent (9) and the second electrode (3b) being 
connected to the other terminal (2b) of the antenna 
with the conductive connecting member (10). 

4. The wireless module according to claim 1 , charac- 
terized by further comprising an auxiliary antenna 
(8) connected to the antenna (2), the auxiliary 
antenna (8) having a different outline size from the 
antenna (2). 

5. A wireless module comprising: 40 

a module base (1) on which an electronic part 
is to be mounted; and 

an antenna (2) mounted on the module base 
(1) in the form of a coil wound a plurality of 45 
times and connected to the electronic part (3) 
via the terminals (2a, 2b) arranged at both 
ends of the antenna (2), for attaining non-con- 
tact data communication, 

characterized in that the antenna (2) so 
(coil tiers) is divided into two portions each hav- 
ing a plurality of tiers in the vicinity of the elec- 
tronic part (3); the electronic part (3) is 
positioned between the two divided portions of 
the antenna, and the terminals of the electronic 55 
part (3) are respectively connected to each of 
terminals (2a, 2b) of the antenna (2) via con- 
ductive bodies (6, 6). 



a module base (1) on which an electronic 

part (3) is to be mounted; and 

an antenna (2) mounted on the module 

base (1) and connected to the electronic 

part (3) via terminals (2a, 2b) arranged at 

both ends thereof, for attaining non-contact 

data communication; and 

a card base (11) on which the wireless 

module (M) is to be mounted. 

11. The wireless card according to claim 10, character- 
ized in that the terminals (2a, 2b) of the antenna (2) 
are arranged in the vicinity of the electronic part (3). 

12. The wireless card according to claim 10, character- 
ized in that the electronic part (3) has a first elec- 
trode (3a) on a back surface thereof and a second 
electrode (3b) on a front surface thereof, the first 
electrode (3a) being connected to one (2a) of the 
terminals of the antenna via a conductive adhesive 
agent (9) and the second electrode (3b) being con- 
nected to the other terminal (2b) of the antenna with 
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the conductive connecting member (10). 

1 3. The wireless card according to claim 10, character- 
ized by further comprising an auxiliary antenna (8) 
connected to the antenna (2), the auxiliary antenna s 
(8) having a different outline size from the antenna 

(2) . 

14. A wireless card comprising: 

10 

a wireless module (M) including 

a module base (1) on which an electronic 
part (3) is to be mounted; and 
an antenna (2) mounted on the module is 
base (1) and connected to the electronic 
part (3) via terminals (2a, 2b) arranged at 
both ends thereof, for attaining non-contact 
data communication; and 
a card base (11) on which the wireless 20 
module (M) is to be mounted, 

characterized in that the antenna 
(2) (coil tiers) is divided into two portions 
each having a plurality of tiers in the vicin- 
ity of the electronic part (2), the electronic 25 
part (3) is positioned between two divided 
portions of the antenna, and terminals of 
the electronic part (3) are respectively con- 
nected to both terminals (2a, 2b) of the 
antenna via conductive bodies (6, 6). 30 

15. The wireless card according to claim 14, character- 
ized in that the antenna (2) is arranged in the form 
of a coil wound an even number of times and 
divided into halves in the vicinity of the electronic 35 
part (3), thereby sandwiching the electronic part 

(3) . 

16. The wireless card according to claim 14, character- 
ized in that the antenna (2) is arranged in the form 40 
of a coil wound an odd number of times, a central 
tier of the coil is located under a mounting portion 

(7) for the electronic part (3), other tiers are divided 
into halves so as to sandwich the mounting portion 
(7) for the electronic part (3), and the electronic part 45 
(3) is mounted on the mounting portion with an 
insulating adhesive agent. 

17. The wireless card according to claim 14, character- 
ized in that the terminals of the electronic part (3) so 
are connected to the terminals (2a, 2b) of antenna 

(2) respectively at the outer sides of the antenna 
coil tiers (2) via a connecting member (6) so as to 
sandwich the antenna coil tiers (2). 

55 

18. The wireless card according to claim 14, character- 
ized in that one pair of corner portions of the elec- 
tronic part (3) facing each other are allowed to 



correspond the winding shape of the antenna coil 
tiers (2) and the antenna terminals (2a, 2b) are con- 
nected to the terminals of the electronic part (3) via 
a connecting member (6) at one of another pair of* 
corner portions. 
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plastic. However, because of the differences between 
the coefficients of expansion of the various materials 
used, the combined action of the pressure and' 
temperature causes a residual deformation at the. 
surface of the card. And the remedy for this 

deformation is very onerous in terms of production, 
since it consists of substantially extending the cycle 
time, notably the cooling. Another drawback of these 
cards is their mediocre ability to resist repeated 
bending stresses. 

The document US-5,387,306 describes the 
manufacture of a smart card comprising the integration 
of a support sheet between two external sheets. A 
resin and hardener are injected in a flat tube formed 
by coatings covering the two faces of a middle layer 
comprising a chip and an antenna. The assembly is then 
held in a forming mould for the time required for the 
resin ' to harden . 

The document EP-0,467,636 describes the 
manufacture of an element intended to be attached to a 
card. This element is a panel, such as a label, 
intended to receive a signature. It is formed from a 
layer of paper on which the signature is placed and a 
layer- of thermoplastic resin intended for joining them 
to the body of the destination card. 

In the document EP-A-0 640 940 in the name of 
N.V. Nederlandsche Apparent fabriek NEDAP, a solution is 



THIS 



2a 



proposed to this double problem according to which an 
intermediate layer with a support function for the 
functional means of the card is interposed between two 
surface layers, each of the latter being fixed to the 
intermediate layer by a connecting layer having a lower 
softening temperature. This method however has the 
disadvantage of containing a large number of steps and 
therefore of being fairly complex to implement. 

The present invention proceeds from a search for 
a novel solution of manufacturing integrated circuit 
media of the contactless type in order to surmount the 
aforementioned problems, at the same time as satisfying 
other objectives of automation of * the manufacture and 
mass production at a high rate. 

To this end, the invention consists of a method 
of manufacturing an integrated circuit medium of the 
type 
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in a drop of resin 8. All these operations relating to 
the chip 5 and the winding 6 can therefore be carried 
out in line, in a manner which is very largely, if not 
completely automated. In a simpler form, the winding 6 
can form an integral part of the electronic unit 5, 
which reduces the assembly operation to the simple 
fixing of the latter to the film 10. 

In Fig. 2, there also appears on the film 10 a 
periphery 11 in fine dot and dash lines surrounding the 
functional assembly consisting of the chip 5 and the 
winding 6, and which indicates the cut which will, be 
made finally to the format of the final product to be 
obtained. Notably in the case where the central core 
is completely embedded in the extruded material, the 
cut is advantageously made following a marking by 
detection of the means 5, ' 6 through the material (for 
example* by radio, ultrasound, etc) . 

Fig. 3 is essentially identical to Fig. 2 and 
\ consequently includes the same reference signs to 

designate the same elements. Recesses 12 provided in 
the film 10 at the location of each future card, before 
or after the arrangement of the equipment assemblies 5, 
6, have merely been shown in addition. The recesses 12 
are provided as a' communication passage between the 
front and rear faces of the film 10, which will 
therefore enable the extrusion material to be 
distributed without any break in continuity around the 
film, therefore constituting the surface layers 2 and 3 



joined together in a monolithic fashion. By providing 



13 



10. A method according to Claim 8 or 9, 
characterised in that, prior to the step of extruding 
the layers (2, 3), a winding (6) with the functions of 
an antenna and supply coil for the chip (5) is produced 
by metallisation on the core (1) . 

11. A method according to Claim 10, 
characterised in that the chip (5) is glued to the said 
central core, and its contacts, are connected to two 
wires (7) for connection to the said winding (6), the 
assembly consisting of the chip (5) and the connected 
wires (7) being embedded in a drop of resin (8) . 

12. A method according to Claim 11, 
characterised in that the two operations of producing 
the winding (6) and mounting the chip (5) are carried 
out continuously on "a film (10) packaged as a coil (B) 
to be unwound continuously and constituting the said 
central core. 

13. An integrated circuit medium of the 
contactless type, such as a contactless smart card, 
obtained by the method according to one of Claims 1 to 
12 . - 

14. An integrated circuit medium of the 
contactless type, such as . a contactless smart card, 
having a central sheet (1) for supporting functional 
means (5, 6), and bottom and top layers (2, 3), 
characterised in that the said central support sheet 
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(1) has at least one opening" (12) through which the 
bottom (2) and top (3) layers communicate, the material 
of the bottom and top layers (2, 3) having, with . the 
material situated in the said opening (12), at least 
one homogeneous molecular continuity constituting one 
and the same material, the said bottom (2) and top (3) 
layers being obtained by extrusion. 
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INTERNATIONAL PREEIT&INARY EXAMINATION REPORT I — PCTYFROO/0 1 263 



I. Basis of the report 



1 . With regard to the elements of the international application:* 
| | the international application as originally filed 
the description: 

pages 1,3-8,10 » as originally filed 

pages , filed with the demand 

pages 2,2a,9 , filed with the letter of 28 February 2001 (28.02.2001) 

^ the claims: 

pages 1-9 , as originally filed 

pages > as amended (together with any statement under Article 1 9 

pages , filed with the demand 

pages __ 10-14 , filed with the letter of 28 February 2001 (28.02.2001) 

the drawings: 



pages 1/2,2/2 , as originally filed 

p a g es , filed with the demand 
pages __ » filed with the letter of 

| | the sequence listing part of the description: 

pages , as originally filed 

pages , filed with the demand 

pages ____ , filed with the letter of 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

[ | the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
| 1 the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

I 1 contained in the international application in written form. 

1 | filed together with the international application in computer readable form. 

I 1 furnished subsequently to this Authority in written form. 

I | furnished subsequently to this Authority in computer readable form. 

| 1 The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been furnished. 
1 | The statement that the information recorded in computer readable form is identical to the written sequence listing has 

been furnished. 

4. 1 1 The amendments have resulted in the cancellation of: 

I 1 the description, pages 

I I the claims, Nos. 

1 | the drawings, sheets/fig 



I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 J 6 
and 70.17). 

**Any replacement sheet containing such amendments must be referred to under item J and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



Statement 
Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-14 



1-14 



1-14 



YES 
NO 
YES 
NO 

YES 
NO 



2. Citations and explanations 

1.1 Reference is made to the following documents: 

Dl: US-A-5 387 306 
D2: EP-A-0 476 636 



1-2 The present invention (Claim 1) essentially relates 
to a method for producing contactless integrated 
circuit supports, in which a support sheet for 
functional means (electronic unit and antenna) is 
associated with one or two covering layer (s) 
produced by extrusion/ immediately upon contact with 
said support sheet. It also relates to an integrated 
circuit support (Claims 13 and 14) produced by said 
method . 



1.3 Independent Claims 1 and 14 are properly delimited 

relative to the prior art mentioned on page 2 (EP-A- 
0 64 0 94 0) according to which an intermediate layer 
serving as a support for the functional means is 
placed between two surface layers, each being 
attached to the intermediate layer by a linking 
layer having a lower softening temperature. This 
operation is rather complex. 
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Dl describes the molding of a support sheet with 
electronic elements in a polymerizable liquid resin 
between two external sheets. 

D2 describes a paper-based support assembly with a 
layer of thermoplastic resin deposited by extrusion. 
Although Dl describes the production of a card in 
which a support sheet is incorporated between two 
external sheets, it absolutely does not suggest 
depositing an external layer by extrusion. 
Although D2 describes the deposit by extrusion of a 
thermoplastic layer on a card, said card or 
substrate only consists of a paper support without 
any functional element; said document does not 
relate at all to an integrated circuit card, and 
therefore, the production thereof does not present 
the same problems. 

Consequently, a person skilled in the art would not 
have any reason to combine the teaching of D2 with 
that of Dl. 

Therefore, independent Claim 1 relating to a method, 
as well as dependent Claims 2 to 12 and Claims 13 
and 14 relating to a support produced according to 
said method, are considered to satisfy the 
requirements of novelty and inventive step of PCT 
Article 33 (2) and (3) . 
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VIII. Certain observations n the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fullv 
supported by the description, are made: J 

The description should have been made consistent with the 
new filed claims, in particular with Claim 14, as 
stipulated by PCT Rule 5.1(a) (iii) . 
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Date du depot international (jour/mo'ts/anne'e) 
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Date de priorite (jour/mo'ts/ann6e) 
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G06K1 9/077 


Deposant 

GEMPLUS et al. 




> 





1 . Le present rapport d'examen preliminaire international, etabli par I'administaration chargee de I'examen preliminaire 
international, est transmis au deposant conformement a I'article 36. 

2. Ce RAPPORT comprend 5 feuilles, y compris la presente feuille de couverture. 

S || est accompagne d'ANNEXES, c'est-a-dire de feuilles de la description, des revendications ou des dessins qui ont 
ete modifiees et qui servent de base au present rapport ou de feuilles contenant des rectifications faites aupres de 
('administration chargee de I'examen preliminaire international (voir ta regie 70.16 et I'instruction 607 des Instructions 
administratives du PCT). 

Ces annexes comprennent 5 feuilles. 



3. Le present rapport contient des indications relatives aux points suivants: 
I S Base du rapport 



d'application industrielle 



II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 





Declaration motivee selon I'article 35(2) quant a la nouveaute, I'activite inventive et la possibilite 
d'application industrielle; citations et explications a I'appui de cette declaration 



Observations relatives a la demande intemationale 



Date de presentation de la demande d'examen preliminaire 
intemationale 

12/12/2000 


Date d'achevement du present rapport 
15.05.2001 


Norn et adresse postale de I'administration chargee de 
I'examen preliminaire international: 

^ Office europeen des brevets 
/flS) D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Fonctionnaire autorise ^Sinr^ 
Lehnberg, C | jl) | 

N° de telephone +49 89 2399 2590 ^SsS^ 



Formulaire PCT/lPEA/409 (feuille de couverture) (janvier 1994) 
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RAPPORT D'EXAMEN 
PRELIMINAIRE BNTERNATIONAL 



Demande internationale n° PCT/FR00/01 263 



I. Base du rapport 

1 . En ce qui concerne les elements de la demande internationale (les feuiltes de remplacement qui ont et6 remises 
a I'office recepteur en reponse a une invitation faite conformement £ /'article 14 sont considerees dans ie present 
rapport comme "initia/ement deposees" et ne sont pas jointes en annexe au rapport puisqu'eiles ne contiennent 
pas de modifications (regies 70. 16 et 70. 17)) : 

Description, pages: 

1,3-8,10 version initiale 

2,2&9 regue(s) le 28/02/2001 avec la lettre du 21/02/2001 

Revendications, N°: 

1-9 version initiale 

10-14 regue(s) le 28/02/2001 avec la lettre du 21/02/2001 

Dessins, feuilles: 

1/2,2/2 version initiale 

2. En ce qui concerne !a langue, tous les elements indiques ci-dessus etaient a la disposition de ('administration ou 
lui ont ete remis dans la langue dans laqueile la demande internationale a ete deposee, sauf indication contraire 
donnee sous ce point. 

Ces elements etaient a la disposition de I'administration ou lui ont ete remis dans la langue suivante: , qui est : 

□ la langue d'une traduction remise aux fins de la recherche internationale (selon la regie 23.1(b)). 

□ la langue de publication de la demande internationale (selon la regie 48.3(b)). 

□ la langue de la traduction remise aux fins de I'examen preliminaire internationale (selon la regie 55.2 ou 
55.3). 

3. En ce qui concerne les sequences de nucleotides ou d'acide amines divulguees dans la demande 
internationale (le cas echeant), I'examen preliminaire internationale a ete effectue sur la base du listage des 
sequences : 

□ contenu dans la demande internationale, sous forme ecrite. 

□ depose avec la demande internationale, sous forme dechiffrable par ordinateur. 

□ remis ulterieurement a I'administration, sous forme §crite. 

□ remis ulterieurement a I'administration, sous forme dechiffrable par ordinateur. 

□ La declaration, selon laqueile le listage des sequences par ecrit et fourni ulterieurement ne va pas au-dela 
de la divulgation faite dans la demande telle que deposee, a ete fournie. 



Fomnulaire PCT/IPEA/409 (cadres l-VIII, feuille 1) Quillet 1998) 



9 



RAPPORT D'EXAft/iEN 
PRELIMINAIRE INTERNATIONAL 



Demande Internationale n° PCT/FR00/01263 



□ La declaration, selon laquelle les informations enregistrees sous dechiffrable par ordinateur sont identiques & 
cedes du listages des sequences Pr6sente par 6crit, a ete fournie. 

4. Les modifications ont entraine I'annulation : 

□ de la description, pages : 

□ des revendications, n os : 

□ des dessins, feuilles : 

5. □ Le present rapport a ete formule abstraction faite (de certaines) des modifications, qui ont ete consid6rees 

comme allant au-dela de I'expose de ('invention tel qu'il a et6 depose, comme il est indiquS ci-apres (rdgle 
70.2(c)) : 

(Toute feuille de remplacement comportant des modifications de cette nature doit etre indiquee au point 1 et 
annexee au present rapport) 



6. Observations complementaires, le cas echeant : 



V. Declaration motivee selon ('article 35(2) quant a la nouveaute, I'activite inventive et la possibility 
d'application industrielle; citations et explications a I'appui de cette declaration 

1. Declaration 

Nouveaute Oui : Revendications 1-14 

Non : Revendications 

Activite inventive Oui: Revendications 1-14 

Non : Revendications 

Possibility d'application industrielle Oui: Revendications 1-14 

Non : Revendications 



2. Citations et explications 
voir feuille separee 



VIII. Observations relatives a la demande internationale 

Les observations suivantes sont faites au sujet de la clarte des revendications, de la description et des dessins 
et de la question de savoir si les revendications se fondent entierement sur la description : 
voir feuille separee 
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PRELIMINAIRE INTERNATIONAL - FEUILLE SEPAREE 



I). CONCERNANT LE POINT V: 

1.1) II est fait reference aux documents suivants: 

D1 : US-A-5 387 306 
D2: EP-A-0 476 636 

1.2) La presente invention (revendication 1) concerne essentiellement un procede de 
fabrication de supports de circuit integre du type sans contact, dans lequel une 
feuille de support de moyens fonctionnels (bloc electronique et antenne) est 
associee a une ou deux couches de revetement formee(s) par extrusion, 
immediatement au contact de ladite feuille de support. Elle concerne egalement 
un support de circuit integre (revendications 13 et 14) realise par ce procede. 

1.3) Les revendications independantes 1 et 14 sont correctement delimitees par 
rapport a I'etat de la technique mentionne page 2 (EP-A-0 640 940) selon lequel 
une couche intermediaire a fonction de support pour les moyens fonctionnels est 
interposee entre deux couches superficielles, chacune etant fixee a la couche 
intermediaire par une couche de liaison ayant une temperature de ramollissement 
plus basse. Cette mise en oeuvre est assez complexe. 

1 .4) D1 decrit le moulage d'une feuille support avec des elements electroniques dans 
une resine liquide polymerisable entre deux feuilles exterieures. 

D2 decrit un assemblage d'un support a base de papier avec une couche de 
resine thermoplastique deposee par extrusion. 

Bien que D1 decrive la fabrication d'une carte comprenant I'integration d'une 
feuille support entre deux feuilles exterieures, il ne suggere absolument pas le 
depot d'une couche exterieure par extrusion. 

Malgre que D2 decrive le depot par extrusion d'une couche thermoplastique sur 
une carte, cette carte ou substrat ne consiste qu'en un support papier depourvu 
de tout element fonctionnel; ce document ne concerne pas du tout une carte a 
circuit integre, et de ce fait sa realisation ne presente pas les memes problemes. 
Par consequent, I'homme de I'art n'aurait eu aucune incitation a combiner le 
savoir-faire de D2 avec celui de D1 . 

De ce fait, la revendication independante 1 concernant un procede ainsi que les 
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PRELIMINAIRE INTERNATIONAL - FEUILLE SEPAREE 



revendications dependantes 2 a 12 et les revendications 13 et 14 concernant un 
support realise selon ledit procede sont considerees satisfaire aux exigences de 
nouveaute et d'activite inventive des Articles 33(2)(3) PCT. 



II). CONCERNANT LE POINT VIII: 



La description aurait du etre mise en concordance avec les nouvelles 
revendications deposee, notamment avec la revendication 14, comme I'exige la 
regie 5.1 a) iii) PCT. 



Formulaire PCT/Feuille separ6e/409 (feuille 2) (OEB-avril 1997) 
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plastique. Mais du fait des differences entre les 
coefficients de dilatation, des divers ■ materiaux 
utilises, 1' act ion combinee de la pression et de la- 
temperature engendre line deformation residuelle a la 
surface de la carte. Et le remede a cette deformation 
est tres "penalisant en production, puisqu'il consiste a 
allonger " sensiblement les temps.de cycle; notaiTunent le 
refroidissement. Un autre inconvenient de ces cartes 
est leur mediocre aptitude a resister a des 
solicitations en flexion repetees^. IT ^ bvS> 

Dans le document EP-A-0 640 940 au nom de N.V. 
Nederlandsche Apparent fabriek NEDAP, il est propose une 
solution a ce double probleme selon laquelle une couche 
intermediaire a fonction de support pour les moyens 
fonctionnels de la carte est interposee entre deux 
couches superficial les, chacune de ces dernieres etant 
f ixee a la ^couche intermediaire par une couche de 
liaison ayant une temperature de ramollissement plus 
basse. Ce procede a toutefois le desavantage de 
comport er un grand nombre d'etapes et done d'etre de 
mise en oeuvre assez complexe. 

La presente invention procede d'une recherche 
d'une nouvelle solution de fabrication de supports a 
circuit integre du type sans contact pour surmonter les 
problemes precites, en me me temps que pour satisfaire a 
d'autres object if s d ' automatisation de la fabrication 
et de production en .grande serie a cadence elevee. 

A cet effet, 1 1 invention consiste en un procede de 
fabrication d'un support de circuit integre du type 



FEUILLE MODIFI E 



THIS 




<CLe document US-5, 387,306 decrit la fabrication d'une carte a puce 
comprenant Tintegration d'une feuille support entre deux feuilles exterieures. Une 
resine et un durcisseur sont injectes dans un tube plat forme par des revete.ments 
recpuvrant les deux faces d'une. couche mediane comprenant une puce et une 
5 antenne. L'ensemble est ensuite maintenu dans un moule de formage le temps que 
la resine durcisse. 

Le document EP-0,467,636 decrit la fabrication d'un element destine a etre 
rapporte sur une carte. Cet element est un panneau, tei une etiquette, destine a 
recevoir une signature. II est forme d'une couche de papier sur laquelle est 
W apposee la signature et d'une couche de resine thermoplastique destinees a leur 
jonction sur le corps de la carte de destination. > 
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dans line goutte de r£sine 8 . Toutes ces operations 
relatives a la puce 5 et 1 1 enroulement 6 peuvent done 
etre realisees en ligne, de f agon tres largement, sinon 
completement automatisee. Dans line forme pius simple, 
1 1 enroulement 6 peut faire partie integrante du bloc 
electronique 5, ce qui reduit 1' operation de montage a 
la simple fixation de celui-ci sur le film 10 . 

A la Fig. 2, apparait en outre sur le film 10, un 
pourtour 11 en traits mixtes-fins entourant 1' ensemble 
fonctionnel constitue par la puce 5 et de 1 1 enroulement 
6, et qui indique la coupe qui sera effectuee au final 
au format du produit final a obtenir. Notamment dans le 
cas ou l'ame centrale est totalement noyee dans la 
matiere ex t rude e , la de coupe est avantageusement operee 
suite a un reperage par detection des moyens 5, 6 a 
travers la matiere (par exemple par radio, ultrasons, 
etc . ) . 

La Fig. 3 est pour l'essentiel identique a la 
Fig. 2 et comporte par consequent les memes signes de 
reference pour designer les memes elements. Ont ete 
seulement representes en plus des evidements 12 menage s 
dans le film 10 a 1 1 emplacement de chaque future carte, 
avant ou apres 1 * agencement des ensembles d 1 equipemenf 
5, 6. Les evidements 12 sont prevus en tant que passage 
de communication entre le recto et le verso du film 10, 
qui vont done permettre a. la matiere d l extrusion de se 
repartir sans /golutio/ YcTe continuity autour du film, 
constituant done les couches superf icielles 2 et 3 
jointes entre elles de fagon monolithique. En prevoyant 
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10) Procede . selon la revendication 8 on 9, 
caracterise en ce que prealablement a l'etape 
d' extrusion des couches (2, 3), un enroulement (6) a 
fonctions d'antenne et de bobine d ' alimentation pour la 
puce (5) est realise par metallisation sur 1 1 ame (1> . 

11) Procede selon la revendication 10, caracterise 
en .ce que la puce (5) est collee sur ladite ame 
centrale, et ses contacts sont relies a deux fils (7) 
de connexion audit enroulement (6), 1 ( ensemble de la 
puce (5) et des fils de connexion (7) etant noye dans 
une goutte de re sine (8) . 

12) Procede selon la revendication 11, caracterise 
en ce que les deux operations de realisation de 
1 1 enroulement^ (6) et de montage de la puce (5) sont 
realisees en continu sur un film (10) conditionne en 
lyooliifB (B) a derouler en continu et constituant ladite 
ame centrale. 

13) Support de circuit integre du type sans 
contact, tel que carte a puce sans contact, obtenu par 
le procede selon l'une des revendications 1 a 12 . 

14) Support de circuit integre de type sans 
contact, tel que carte a puce • sans contact , comportant 
une feuille centrale (l) de- support de/ moyens- 
fonctionnels (5, 6), et des couches inferieure et 
superieure {2, 3), caracterise en ce que ladite feuille CeK^ 
de. support (1) present e au moins une ouverture (12) au 
travers de ■ laquelle communiquent les ^ couches 
inferieure (2) et superieure* (3), la- matiere des 
couches inferieure et superieure (2, 3) presentant avec 
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la matiere se trouvant dans ladite ouvertuxe (12) au 
moins une continuity moleculaire homogene et 
constitutive d 'un seul et meme materiau^ -PcScLc GJ" 

C 4a. c?to4ev^v/ex ^ -ex 4* C o^. . 
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GEMPLUS 



Mr BERTRAND Pierre 
« La Caravelle » 
13, rue Alexandre Rossat 
13200 CASSIS 



Gemenos, le 7 septembre 2001 



Envoi par courrier AR 1101 2998 5FR 



OBJET : Pouvoir a signer concernant le brevet GEM 562. 
Titre ; " Precede de fabrication d'une carte sans contact 



Pierre, 



Nous vous prions de bien vouloir trouver ci-joint une Declaration et un Assignment 
pour les US concernant le brevet ci-dessus reference dont vous etes Tinventeur. 

Si toutefois vous ne desirez pas signer, merci de nous renvoyer les documents dans 
les plus brefs delais. 



Vous remerciant par avance pour votre collaboration, nous. vous prions d'agreer, 
Pierre, nos sinceres salutations. 



Nathalie HERAIL 

Assistante Propriete Industrielle. 



tel. : 04 42 36 69 06 
Fax : 04 42 36 63 43 




EXHIBIT A 



Avenue du Pic de Bertagne - Pare d'Activites de Gemenos - BP 100 - 13881 Gemenos Cedex - France 
Tel, : +33 (0)4 42 36 50 00 - Fax : +33 (0)4 42 36 50 90 - Internet : http://www.gemplus.com 





GEMPLUS 



Mr BERTRAND Pierre 
« La Caravelle » 
13, rue Alexandre Rossat 
13200 CASSIS 



Gemenos, le 22 mars 2002 



Envoi par courrier AR 1743 6747 OFR 



OBJET : Pouvoir a signer concernant le brevet GEM 562. 
Titre : " Procede de fabrication d'une carte sans contact 



Bonjour Pierre, 



Je fais suite a la lettre que Nathalie HERAIL vous a envoye le 7 septembre dernier, 
concernant les documents relatifs a la procedure US de la demande de brevet ci- 
dessus referencee et dont vous etes I'inventeur. 

Sans response de votre part, je me permets de reiterer cet envoie en esperant obtenir 
un retour signe, ou a defaut une explication sur votre motif de refus. 

A toutes fins utiles sachez que je me tiens a votre disposition pour vous fournir tout 
renseignement que vous jugeriez utile. 

Sincerement 

Maguie DONNINI 

Assistante Propriete Industrielle 

tel. : 04 42 36 61 32 




EXHIBIT C 



Avenue du Pic de Bertagne - Pare d'Activites de Gemenos - BP 100 - 13881 Gemenos Cedex - France 
Tel. : +33 (0)4 42 36 50 00 - Fax : +33 (0)4 42 36 50 90 - Internet : http://wvvw.gerhplus.com 
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